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(57) ABSTRACT

The invention relates to a damper for reducing pulsations 1n
a gas turbine, which includes an enclosure, a main neck
extending from the enclosure, a spacer plate disposed 1n the
enclosure to separate the enclosure mnto a first cavity and a
second cavity and an mner neck with a first end and a second
end, extending through the spacer plate to interconnect the
first cavity and the second cavity. The first end of the mnner
neck remains in the first cavity and the second end remains

in the second cavity. A flow deflecting member 1s disposed
proximate the second end of the inner neck to deflect a flow
passing through the inner neck. With the solution of the
present mnvention, as a damper according to embodiments of
the present mvention operates, flow field hence damping
characteristic 1n the second cavity constant regardless the
adjustment of the spacer plate 1n the enclosure.

4 Claims, 4 Drawing Sheets
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GAS TURBINE DAMPER WITH INNER
NECK EXTENDING INTO SEPARATE
CAVITIES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to European application
13169241.0 filed May 24, 2013, the contents of which are
hereby incorporated 1n 1ts entirety.

TECHNICAL FIELD

The present invention relates to gas turbine, 1n particular,
to a damper for reducing the pulsations in the gas turbine.

BACKGROUND

In conventional gas turbines, acoustic oscillation usually
occurs 1n the combustion chamber of the gas turbines during
combustion process due to combustion instability and vari-
cties. This acoustic oscillation may evolve into highly pro-
nounced resonance. Such oscillation, which 1s also known as
combustion chamber pulsations, can assume amplitudes and
associated pressure fluctuations that subject the combustion
chamber itself to severe mechanical loads that my decisively
reduce the life of the combustion chamber and, 1n the worst
case, may even lead to destruction of the combustion cham-
ber.

Generally, a type of damper known as Helmholtz damper
1s utilized to damp the resonance generated 1n the combus-
tion chamber of the gas turbine.

A damper arrangement 1s disclosed i EP2397760A1,
which comprises a first damper connected in series to a
second damper that 1s separated by a piston from the first
damper, wherein the resonance frequency of the first damper
1s close to that of the second damper. A first neck intercon-
nects the damping volumes of the first and second damper.
A rod 1s connected to the piston to regulate the damping
volumes of the first and second damper.

A damper 1s disclosed i US2005/0103018A1, which
comprises a damping volume that 1s composed of a fixed
damping volume and a variable damping volume. The fixed
and vaniable damping volumes are separated by a piston,
which may be displaced by means of an adjust element 1n the
form of a thread rod. I1 the adjustment element 1s rotated, the
piston moves along the cylinder axis of the damping volume
and can adopt various positions. The frequency at which the
damping occurs or reaches 1ts maximum also changes cor-
respondingly with the damping volumes.

One type of conventional Helmholtz damper features
multiple damping volumes to provide a broadband damping,
elliciency. Individual volumes are interconnected with small
plain tubes, 1.e. so-called inner necks. Usually, the mean
flow velocity in the inner neck 1s higher than that of the main
neck connecting the damper to the combustion chamber.
Especially for high-frequency dampers with small geometri-
cal dimensions, the flow coming out of the inner necks either
shoots into the main neck 1f the inner and main neck are
placed coaxially or 1t impinges on an opposite structural
components resulting 1n complicated flow fields. This can
result in a dramatic decrease of damping efliciency. In
addition, 1f the damper 1s tunable, the damper features a
movable spacer plate or exchangeable necks to adjust the
damper to the respective pulsation frequencies, where the
damping characteristic 1s strongly dependent on the resulting
flow fields. Position varieties of the spacer plate in the
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damper corresponds to different flow fields, which makes 1t
not possible to set up the acoustic models to derive the
damper design for a robust performance.

SUMMARY

It 1s an object of the present invention 1s to provide a
damper for reducing pulsations in a gas turbine that may
keep the tlow field mside the damper stable and predictable,
hence 1mprove performance of tuneable dampers in the
whole tuning range. Besides, the damper according to the
present mvention may provide for reliable layout and
design, especially for small and high frequency dampers.

This object 1s obtained by a damper for reducing pulsa-
tions 1n a gas turbine, which comprises: an enclosure; a main
neck extending from the enclosure; a spacer plate disposed
in the enclosure to separate the enclosure into a first cavity
and a second cavity, an mner neck with a first end and a
second end, extending through the spacer plate to intercon-
nect the first cavity and the second cavity, wherein the first
end of the inner neck remain in the first cavity and the
second end remain in the second cavity, characterized in
that, a flow deflecting member 1s disposed proximate the
second end of the inner neck to deflect a flow passing
through the inner neck.

According to one possible, embodiment of the present
invention, the flow deflecting member comprises at least one
hole disposed on a peripheral surface of the inner neck
proximate the second end thereof, and the second end of the
inner neck 1s blinded or plugged.

According to one possible embodiment of the present
invention, the at least one hole comprises at least two holes
evenly disposed around the peripheral surface of the nner
neck.

According to one possible embodiment of the present
invention, the flow detlecting member comprises at least one
guiding tube disposed proximate the second end of the inner
neck, wherein an outlet of the guiding tube directs at a
certain angle shifting from the longitudinal axis of the inner
neck.

According to one possible embodiment of the present
invention, the at least one guiding tube comprises at least
two guiding tubes evenly disposed around the peripheral
surtace of the inner neck.

According to one possible embodiment of the present
invention, the outlet of the guiding tube directs at the angle
ranging from 0 to 90 degrees shifting from the longitudinal
axis of the inner neck.

With the solution of the present invention, as a damper
according to embodiments of the present invention operates,
flow field hence damping characteristic in the second cavity
constant regardless the adjustment of the spacer plate 1n the
enclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, advantages and other features of the present
invention will become more apparent upon reading of the
following non-restrictive description of preferred embodi-
ments thereot, given for the purpose of exemplification only,
with reference to the accompany drawing, through which
similar reference numerals may be used to refer to similar
elements, and 1n which:

FIG. 1 shows an elevation side view of a damper accord-
ing to one example embodiment of the present invention;

FIG. 2 1s an elevation side view of a damper according to
another example embodiment of the present invention;
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FIG. 3 1s a section taken along the line A-A i FIG. 1
showing the arrangement of the guiding tubes;

FI1G. 4 1s an elevation side view of a damper according to
an alternative embodiment of the present invention; and

FIG. 35 1s an elevation side view of a damper according to
another alternative embodiment of the present invention.

DETAILED DESCRIPTION

FIG. 1 shows an elevation side view of a damper 100
according to one example embodiment of the present inven-
tion. The damper 100 comprises an enclosure 150 with an
inlet tube 102 to function as the resonator; a main neck 140
extending from the enclosure 150 for communicating the
enclosure 150 and a combustion chamber of a gas turbine,
not shown; a spacer plate 130 disposed in the enclosure 150
to separate the enclosure mnto a first cavity 160 and a second
cavity 170; an 1mner neck 110 with a first end 112 and a
second end 114, extending through the spacer plate 130 to
interconnect the first cavity 160 and the second cavity 170,
wherein the first end 112 of the inner neck 110 remains 1n the
first cavity 160 and the second end 114 remains 1n the second
cavity 170.

It should be noticed by those skilled 1n the art that the
spacer plate 130 may be fixed in the enclosure 150, in which
case the volume of the first cavity 160 and the second cavity
170 remain constant hence the resonant frequency they may
reduce, or be movably disposed 1n the enclosure 150, in
which case the volume of the first cavity 160 and the second
cavity 170 may be adjusted by means of known method. The
inlet tube 102 of the enclosure 150 communicates a plenum
outside the enclosure 150 and the first cavity 160 1n order to
provide a flow path for a fluid entering and exiting the
enclosure 150. Those skills in the art should understand that,
the damper 100 may more than one main neck 140, and/or
more than one inner neck 110, and/or more than two cavities
160, 170 1n accordance with particular actual applications.

According to embodiments of the present invention, the
damper 100 comprises a flow deflecting member disposed
proximate the second end 114 of the inner neck 110 to
deflect a fluid flow passing through the inner neck 110. It
should be recognized by those skilled 1n the art that, as used
herein, the term “proximate the second end” covers the
meaning of “near the second end” and/or “at the second
end”. As shown in FIG. 1, the flow deflecting member may
be embodied to be a hole 116 disposed on the peripheral
surface of the inner neck 110 proximate the second end 114
thereof. In this case, the second end 114 of the inner neck
110 may be blinded or plugged in order to prevent tluid
leakage therefrom. When the damper 100 1s operated, the
fluid coming through the mner neck 110 from the first end
112 thereot will exist therefrom by way of the hole 116 that
directs sideway from the mner neck 110, which will keep the
flow field hence damping characteristic in the second cavity
170 constant regardless the adjustment of the spacer plate
130 1n the enclosure 150.

According to a preferable embodiment of the present
invention, the flow deflecting member may comprises a
plurality of holes 116 evenly spaced around the peripheral
surface of the mner neck 110 proximate the second end 114
thereol. For example, even not shown, the flow deflecting
member may comprises two holes 116 diametrically dis-
posed on the peripheral surface of the mnner neck 110
proximate the second end 114 thereof. As another example,
not shown, the tlow detlecting member may comprise four
holes 116 disposed and spaced by 90 degree, 1.e. evenly,
around the peripheral surface of the mmner neck 110 proxi-
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mate the second end 114 thereof. At a particular situation,
the adjoining portion between adjacent holes 116 may be
simplified to be studs extending from the second end 114 of
the inner neck 110, and the terminal of the inner neck 110 at
the second end 114 may be regarded as an end cap supported
by the four studs.

FIG. 2 1s an elevation side view of a damper 100 accord-
ing to another example embodiment of the present inven-
tion. The damper shown in FIG. 2 1s different from that
shown 1n FIG. 1 1n that the flow deflecting member takes
different structures. The rest of the structure of the damper
100 as shown 1n FIG. 2 1s similar to that of the damper 100
as shown 1n FIG. 1. As shown 1n FIG. 2, the tlow deflecting
member comprises at least one guiding tube 118 disposed at
a first end 120 thereof on the peripheral surface proximate
the second end 114 of the 1inner neck 110, wherein an outlet
of the guiding tube 118, 1.e. a second end 122, as shown 1n
FIG. 3, directs at an angle 90 degree shifting from the
longitudinal axis of the inner neck 110. That 1s, the outlet of
the gmiding tube 118 radially directs outwards. It should be
understood by those skilled in the art that an angle shifting
from the longitudinal axis of the inner neck, when 1t is
mentioned herein, refers to the angle between the direction
running from the second end 114 of the inner neck 110 to the
first end 112 of the mner neck 110 and the direction to which
the free end of the flow deflecting member faces. As an
alternative of the flow deflecting member as shown 1n FIG.
2, the guiding tube 118 may be integrated at the first end 120
thereol with the inner neck 110 at the second end 114
thereof, mn order to make a one-piece structure that may
function the same as the flow deflecting member, even this
1s not shown 1n the drawings. In this case, the flow deflecting
clliciency of the flow deflecting member may be improved
due to stronger guiding capacity introduced by the tube
shape structures. Hence, the flow field produced in the
second cavity 170 will be further maintained stable.

FIG. 3 1s a section taken along the line A-A i FIG. 1
showing the arrangement of the guiding tubes 118. Accord-
ing to a preferable embodiment of the present invention, the
flow deflecting member may comprises four guiding tubes
118 evenly spaced around the peripheral surface of the inner
neck 110, and disposed on the peripheral surface proximate
the second end 114 of the 1nner neck 110. In this case, similar
like the case shown 1n FIG. 1, the second end 114 of the
inner neck 110 may be blinded or plugged 1n order to prevent
fluid leakage therefrom.

FIG. 4 1s an elevation side view of a damper 100 accord-
ing to an alternative embodiment of the present invention.
The damper 100 as shown in FIG. 4 1s generally similar to
the damper 100 as shown 1n FIG. 2. The damper 100 as
shown 1n FIG. 4 differs 1n that the outlet of the guiding tube
118 direct at an angle of 45 degree shifting from the
longitudinal axis of the inner neck 110, 1.e. 0=45°. In this
case, similar like the case shown 1n FIG. 1, the second end
114 of the inner neck 110 may be blinded or plugged in order
to prevent fluid leakage therefrom. According to a preferable
embodiment of the present invention, not shown, the tlow
deflecting member may comprises two or four guiding tubes
118 evenly spaced around the peripheral surface of the inner
neck 118, and disposed on the peripheral surface proximate
the second end 114 of the inner neck 110.

FIG. 5 1s an elevation side view of a damper 100 accord-
ing to another alternative embodiment of the present inven-
tion. The damper 100 as shown 1n FIG. 5 1s generally similar
to the damper 100 as shown in FIG. 2. The damper 100 as
shown 1n FIG. 5 differs in that the gmiding tube 118 consists
ol a quarter of a ring tube with the first end 120 attached to
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the peripheral surface of the inner neck 100 proximate to the
second end 114 thereof and the second end 122 directs to the
spacer plate 130. 1.e. reversely. In other words, the outlet of
the guiding tube 118 directs at the angle of 0 degree shifting
from the longitudinal axis of the mner neck 110. According
to a preferable embodiment of the present mvention, not
shown, the flow deflecting member may comprises two or
four guiding tubes 118 evenly spaced around the peripheral
surface of the inner neck 118, and disposed on the peripheral
surface proximate the second end 114 of the inner neck 110.
In this case, similar like the case shown 1n FIG. 1, the second
end 114 of the iner neck 110 may be blinded or plugged 1n
order to prevent flud leakage therefrom.

As a simple alternative embodiment, not shown, the
guiding tube 118 as shown 1n FIG. 5 may integrate at the first
end 120 thereof with the mner neck at the second end 114
thereol. This structure may even applies to the case that the
flow deflecting member comprises a plurality of guiding
members 118 as shown 1n FIG. 5.

It should be noticed by those skilled 1n the art that, where
necessary, the outlet of the guiding tube 118 may be deter-
mined in the range from 0 to 90 degrees shifting from the
longitudinal axis of the inner neck 110, in order to adjust the
flow field produced therefrom.

While the ivention has been described in detail in
connection with only a limited number of embodiments, 1t
should be readily understood that the invention 1s not limited
to such disclosed embodiments. Rather, the invention can be
modified to incorporate any number of variations, altera-
tions, substitutions or equivalent arrangements not hereto-
fore described, but which are commensurate with the spirit
and scope of the invention. Additionally, while various
embodiments of the invention have been described, 1t 1s to
be understood that aspects of the invention may include only
some of the described embodiments. Accordingly, the inven-
tion 1s not to be seen as limited by the foregoing description,
but 1s only limited by the scope of the appended claims.

The invention claimed 1s:
1. A damper for reducing pulsations 1n a gas turbine, the
damper comprising:
an enclosure;
a spacer plate disposed 1n the enclosure to separate the
enclosure into a first cavity and a second cavity;
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a main neck extending from the second cavity of the

enclosure;

an 1mnner neck with a first end and a second end, the inner

neck extending through the spacer plate to interconnect
the first cavity and the second cavity, wherein the first
end of the mner neck remains 1n the first cavity and the
second end remains in the second cavity; and

a flow deflecting member 1s disposed proximate the

second end of the inner neck to deflect a tlow passing
through the inner neck wherein the tlow deflecting
member comprises at least one hole disposed on a
peripheral surface of the inner neck proximate the
second end thereof, and the second end of the inner
neck 1s blinded or plugged.

2. The damper according to claim 1, wherein the at least
one hole comprises at least two holes evenly disposed
around the peripheral surface of the inner neck.

3. A damper for reducing pulsations 1n a gas turbine, the
damper comprising:

an enclosure;

a spacer plate disposed 1n the enclosure to separate the

enclosure 1nto a first cavity and a second cavity;

a main neck extending from the second cavity of the

enclosure;

an 1nner neck with a first end and a second end, the inner

neck extending through the spacer plate to interconnect
the first cavity and the second cavity, wherein the first
end of the iner neck remains 1n the first cavity and the
second end remains 1n the second cavity; and

a flow deflecting member 1s disposed proximate the

second end of the inner neck to deflect a flow passing,
through the inner neck, wherein the tlow detlecting
member comprises at least two guiding tubes disposed
proximate the second end of the 1nner neck, each outlet
of the guiding tubes 1s configured to direct a flow at an
angle shifted from a longitudinal axis of the inner neck
and the at least two guiding tubes are evenly disposed
around a peripheral surface of the mnner neck.

4. The damper according to claim 3, wherein each outlet
of the gmding tubes 1s configured to direct the tlow at the
angle ranging from 0 to 90 degrees shifted from the longi-
tudinal axis of the nner neck.

G o e = x



	Front Page
	Drawings
	Specification
	Claims

